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(57) Abstract: A method or fonning a wellbore casing within a 
borehole (10) that traverses a subterranean formation, is provided 
by assembling a tubular liner by coupling a multi-layer tubular 
insert (92) threaded portion (24) of a first tubular member (16), 
and coupling a threaded portion (22) of a second tubular member 
(14) to the threaded portions (24) of the first (16) tubular member 
and the multi-layer tubular insert (92). the mbular liner assembly is 
positioned within the borehole (10); and the tubular liner assembly 
within the borehole (10) is radially expanded and plastically 
deformed. The multi -layer mbular insert (92) includes a firsi mbular 
insert having a first modulus of elasticity; and a second tubular 
insert coupled to the first tubular insert having a second modulus 
of elasticity. The first modulus of elasticity is different from the 
second modulus of elasticity. 
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(57) Abstract: A method of forming a wellborc casing within a bone- 
hole (10) that traverses a subterranean formation, is provided by as- 
sembling a tubular liner by coupling a multi-layer tubular insert (92) 
threaded portion (24) of a first tubular member (16), and coupling a 
threaded portion (22) of a second tubular member ( 14) to the threaded 
portions (24) of the first (16) tubular member and the muUt-laycr tubular 
insert (92). the tubular liner assembly is positioned within the borehole 
( 10); and the tubular liner assembly within the borehole ( 10) is radially 
expanded and plastically defomied. The multi-layer tubular insert (92) 
includes a first tubular insert having a first modulus of elasticity; and a 
second tubular insert coupled to the first tubular insert having a second 
modulus of elasticity. The first modulus of elasticity is dilTerent from 
the second modulus of elasticity. 
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AMEPTOED CLAIMS 
^QQ59j [received by the International Bureau on 10 June 2004 (10.06.04); 

original claims 1-5 replaced by new claims 1-72 (8 pages)] 

Claims 

What is claimed is: 

1. Amethod of fbnning a weHbore casing widiin a borehole Oat traverses a subterranean fermation, 
Goniprising: 

ass^bHng a tubular liner a piocess comprising: 

coi^ling a multi-layer tubular insert assembly to a fbreaded poiticn of a first tubular 
mfimb^, and 

coupling a threaded portion of a second tubular member to the Ihreaded portion of the 
first tubular merabsr aiKJ the multi-layer tubular insert; 
positioning the tubular liner assembly within the borehole; and 

radially eTspanding and plastically defomiing the tubular liner assembly Mitbin the boxehok; 

whoein the multilayer tubular insert comprises: 

a first tubular insert having a fbrsl modulus of elasticily; and 
a second tubular insert ooupkd to fte Brst tubular insert having a second m 
dastidty; 

wherein ifae first modulus of dastioity is difiTerent ftmn die second modulus of 
eksticily. 

2. The method of claim l,^vfaarein&e first and second tubular inserts oHnprise metallic 

3. The method of claim 2» ^vfaerein the first tubular inseit comprises copper, and wherein the second 
tabular insert conqirises cadmium. 

4. The method of claim 1 , wherein the modulus of elasticities of die first and second tubular inserts 
are less than die modulus of elasticities of ttie first and second tubular members* 

5. A mefiiod of forming a wellbcm casing wiflun a borehole that traverses a subterranean fomoation^ 

comprising: 

assembling a tubular liner by a process oompiising: 

coupling a muliQayer tubular insect assembly to a fioreaded portion of a first tubular 
memben and 

coupling a dneaded potion of a second tubular member to the threaded portion of the 
first tubular member and the multilayer tubular insert; 
positioning the tubular liner assembly within the borehole; and 

radially ercpanding and plastically defomiing the tubular hner assembly within tlie borehole; 
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oae of tbe layers of fhe multilayer tubular insert providing a iluidia seal after radially 
expanding and plasticalt^ defonning the tiibular liner a&sembVi and 

another one of fte layers of the nniltilayer insert providing a micro fhndic seal afierradially 
e}q93ndii]ig and plasticaify defonning die tubular liner assembly. 

6. The method of claim 1, wh&icin flis modulus of elastioity &a at least one of fte tubular inserts is 
less Aan Qie modulus of olasQcity of the Ex^ and second tubular meoibeis. 

7. The me&od of claim 5, ^eidn tbe modulus of elasticit)^ for at least ono of the la>'ers of the 
multilayer insert is less than the modulus of obstioiiy of fhe first and ssoond tubukr members . 

8. The method of claim 1, wherein the melting point for at least one of die tubular inserts prior to 
tiic radial expansion and plastic defocmaticn is less than the melting point ajfter the radial expansion 
and plastic deformaticHi. 

9. The meAod of claim 5, wherein the meltxag point for at least one of fhe layers of fhe multilayer 
insert prior to fhe radial expansion and plasde defomiation is less than fhe melting point after fhe xadial 
expansion and plastio definmatioa, 

10. The method of claim l.wbcrem at least one of the iubular inserts releases ei^^ 
radial expansion and plastic defomaation. 

1 1. Tbe melfaod of claim 5, wherein at least one of the layers c£ the multilayer insert releases 
ena;gy during the radial expansioa and plasdc definmation. 

12. The melfaod of claim 1, wherein assembling the tubular liner further cooqirises: 
coupling a tubular sleeve to fbe first and second tubular member. 

13. The method of claim 12« wherein the sleeve receives the first and second tubular members. 

14. The mediod of claim 12, wherein the sleeve is received within Qie first and second tubular 
members. 

15. The method of claim 1, v/herdn assembling fhe tubular liner fbrther comprises: 
concentrating contact stresses between the first and second tubular member. 

22 
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16. Tlie mefiiod of olaim S, wherem assenobiing the tubular liner further caxiqnises: 
c(nvUng a tubiilar sleeve to the first and second tu^^ 

17. Hie method of claim 16, Tvherem the sleeve teceives the first and seccmd tubular manbers. 

18. The method of claim 16, wheteiu tbs sleeve is received vMm llie first and second tubukr 
xncmbers. 

19. The method of claim 5, wherein assembling the tubular liner fm&er cotrquises: 
conoentratmg contact strssses betr/een flie £in?t and second tubular member. 

20. A method of forming a wellbore casing ynUm a borehole that traverses a subtmancan fonnaiion, 
comprising: 

assembliDg a tubular liner by a process conqsrising: 

coiqpling a muhi-'Iayer tubular insert assemibly to a threaded portion of a first tubular 
member; and 

coupling a tiircaded porticm of a second tubular meinber to fte threaded portion of the 
first tubular member and die multi-layer tubular insert; 
positioning the tubular liner assembly wiOiin thebarehole; and 

radially expanding and plaaticaQy defimmng the tubular liner assembly wifidn die borehole. 

21. The mediod of claim 20, ivfaerein assembling the tubular liner further conqnises: 
coupling a tubular sleeve to die first and seomd tubular meniber. 

22. Tlie method of claim 21, wherein die sleeve receives the first and second tubular members. 

23. The method of claim 21, wherein die sleeve is received widiin the first and second tubular 
members. 

24. The method of claim 20, wherein assembling the tuhnkr liner p^ilher comprisgs: ' 
oonoentrating contact stresses between the first and second tubular meniber. 

25. The mettiod of claim 20, whensin the modulus of elasticity for at least one of die layers of the 
muhilayer insot is less than die moduhis of elasticity of the first and second tubular membeis. 

26. The niadiod of claim 20, Trii^ein die melting point &r at least cm of die layers of die 
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piultilayer insert prior to fhe radial expansion and plastic defimurtion is less than tbe melting point 
after Oie radial mansion and plastio deformation. 

27. The method of claim 20, wherein at least one of the l^ers of the multilayer insert releases 
energy during As tadifll srspansion and plastic deformation. 

28. A. method of forming a wellbore casiflig 'within a borehole that travErses a subterranean fonnatton, 
comprising: 

assembling a tubular liner by a process con^dstag: 

coupling a multMayer tubular insert assambly to an end of a ISrst tubular membeq and 
coupling an end of a second ttdndarmember to the end of the first tabular member and 
the muhi-kyer tubolar insest; 

positioning the tubular Uner assmbfy^flnn the borehole and 

ladially expanding and phstioally defixming the tubular liner assonbly within die boacdiole. 

29. The method of claim 28, wherein assembling the tubular liner further ccmqmses: 
coiqiling a tubular sleeve to the first and second tubular member. 

30. The method of claim 2i, wherein assembling die tubular liner further comprises: 
concentrating contact stresses between the first and second tubular member^ 

31 . The method of claim 28, wherein the mehmg point for at least one of the layers of tiie 
multilayer insert prior to Ifae radial expandon and plastic d^oimatiiw is less than the melting point 
after the radial expansion and plastic defonnation. 

32. The method of claim 28, wherem at least one of the layers of tiie multilayer insert releases 
energy during die radial expansion and plastic defcnnation. 

33. The meOiod of claim 28, wherein the multilayer tubular insert comprises: 

a first tubular insert having a first modulus of elasticity; and 
a second tubular insert coupled to die first tubular insert having a second modulus of 
elasticity; 

wherein the first modulus of elasticity is dilSerent fi^om the second ipodulus of 
elasticity. 

34. The method of claim 33. wherein die first and second tubular inserts conqnise metallic materials. 
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3 5 . Hie mefliod of claim 34, ^wherein the &st tubular insot conqmses copper, and wherein Hie 
second tubular insert compdses cadmium. 

36. Tlie mdihod of ckdm 33, whereio flie ruoduluc of elasticitiie& of the first and second lulvular inserts 
are less than cht; moduluu of elasticities of the urst and second tubukr m^bers. 

37. A method of forming a weUbore casing within a borehole that traverses a subterranean fonnation, 
comprising: 

assembling a tubular liner by a process comprising: 

coupling an aid of a first tubular member to an end of a second tubular membo; and 
coupling a tubular sleeve to &e ends of the fiiBt and senmd tub ular membsi^ 

pcdtioning Ifae tubidar Uner assenibly witfun the barehole; and 

radially e>q)anding and plasticaUy defonning die tubular liner assembly widiin flie boiehole; 
wheiein coupling tibe tubuhr sleeve to the ends of die first and second tubular members 
comprises appl^g magnetic mexgy to tfie tubular sleeve. 

38* A tubular liner aiq>aratu5, conpising: 

a first tubular member comprising a threaded portion; 

a multi-layer tubular insert coupled to die threaded portion of die first tubular member, and 
a second tubular member comprising a titreaded portion coupled to the tiireaded portion of the 

first tubular member and the multi-layer tubular insert; 
wherein the multilayer mbular insert conq[)ri5es: 
a first tubular insert having a first modulus of elasticity; and 

a second tubular insert coupled to ihc first tubular insert having a second modulus of elasticity; 
wfamin the first modulus of elasticity is different from the second moduhis of elasticity. 

39- The apparatus of claim 38, i^^ieidn the first and second tubular inserts coniprise metallic 
materials* 

40. The apparatus of claim 39, wherem the first tubuhr msert cornprises copper; and wfaerem die 
second tubular insert conprises cadmhxm. 

41 . The apparatus of claim 38, wherehi the modulus of elasticities of ti\e first and second tubular 
inserts are less dian die modulus of elasticities of the first and second tubular members. 
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42. The apparatus of claim 38» wherein the mdting pomt for at least erne of ibe tubular inserts prior to 
a ladial expansion and plastic dcfonnation is less dian ttie melting point after the radial expansion and 
plastic defisimaticKi- 

43. The apparatus of claiin 38, wherein at least one of ttie tubular insertc releases energy during a 
radial enpandon md plastic d&fonnation. 

44. The apparatus ofc]aim 38, wherein the apparatus fivther comprises; 

a tubular sleeve coiq>led to the first and second tabular membsr. 

45. like apparatus of claim 44, vAcreintiK sleeve reod^ 

46. The apparatus of claim 44, wfamin the sleeve is xecdvedwiihiafliefirs^ 
mendsers. 

47. The apparatus of claim 38, wheran the apparatus ftuifaer conquises: 

means for concoitiating contact stresses between the first and second tubular members. 

48. A tabular liner apparatus, conqm'sing: 

a first tubular member comprising a tt^eaded p(»tiQi^ 

a multi-layer tubular insert coupled to flie tibreaded portion of the first tubular member^ and 
a second tubular member comprising a threaded pcniion coiq;»]ed to the threaded portion of the 

first tubular member and the multi-layer tubular insert; 
wherem one of the layers of file multilayer tubular itssert provide a fhndic seal; and 
wherein another one of the layers of the nmltflayer insert provide a miczo fluldic seal. 

49. The apparatus of claim 48, wherein the modulus of elasticity for at least one of the layers of the 
multilayer insert is less tiian Qie modnhis of elasticity of the first and second tabular tn^tdms. 

50. The apparatus of claim 48, i^erein fhc melting point fin* at least one of fiie layers of the multilayer 
insert prior to a radial expansion and plastic drfoonation is less than the melting point after the radial 
mansion and plastic defomiation. 

5 1 . The apparatus of claim 48, wherein at least one of the layers of the multilayer insert releases 
energy during a radial expansion and plastic deformation. 
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52. Ibe apparatus of claim 48, fiirtherconqirism^^^ 

a tubular sleeve coupled to the first and second tubular member. 

53. The ai^)aratus of olaim 52, wherein the sleeve receives the first and second tubular members. 

54. The apparatu£i of claim 52, wherein di& sl^vo received within the first and second tubule 
members. 

55. The apparatus of claim 48, finfiier comprising: 

means fox conceolratiDg contect stressos between Oie first and 8ec(»ad tubular member. 

56. A tubular liner {q^paiatusjcon^rising: 

a first tubular memh^ comprisnig a ftreaded pcvtion; 

a multi-*1ayer tubular insert coq»led to fte threaded portian of the fisst tubular member; and 
a second tubular member conq^iismg a threaded partion coupled to Ifae fincaded poition of ftie 
first tubular member and Hxb multi-layer tnbular msert 

57. The apparatus of claim 56, wherein the ^paiatus further comprises: 
a tubular sleeve coi9)led to (he first and second tubular memb^. 

58. Hie apparatus of claim 57, wherein die sleeve receives the first and second tubular members. 

59. The qiparatus of claim 57, wherem tibe sleeve is received widun the first and second tubular 
members. 

60. The apparatus of claim 56, fintheroomprismg: 

mcaos tar concentrating ccmtact stresses between iSie first and second tubular member. 

61 . The apparatus of claim 56, wherein the modulus of elasticity fx at least one of the Is^s of die 
multilayer insert is less than the modulus of elasticity office first and second tubular members. 

62. Hie apparatusof claim56,whereinthemeltingpointforatleastoncof tbelayersof the 
multilayer insert prior to a radial expansion and plastic deformation is less than the melting point after 
the radial e:;9ansioa rnd pbT'tic deformation. 

63. The apparatus of claim 56, vyhercin at least one of Ihs layrsra of die multil^er insert rdcaces 
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energy during a ladlal racpansion and plastio deformation. 

64. A tubular liner apparatus, comprising: 

a first tubular member; 

a multi-layer tubular insert coupled to the first tubular member; and 

a second tubule meniber coupled to &3 fii^t tububr noember and the multi-layer tubular ins^^t 

65. The £q>paiatus of claim 64, further comprising: 

a tubular sleeve coupled to ttd first and second tubular member* 

66. The aiq;>arat!U$ of claim 64, further comprisnig: 

means fiyr concentiatmg contact stresses betweoi the first dxii second tubular member. 

67. Ihe!qiparatusofc]a]m64y^yfaerem the melttt^ point 

insert prior to a radial expansion and plastic defiannation is less than die melting point afbcr the radial 
expansion and plastic deftsmation. 

68. The s^aratua of claim 64, v^ierein at least one of &e lacyers of the nuiltilayer insertreleases 
energy during a radial expansion and plastic defbrmation. 

69. The apparatus of claim 64, iwherein die multilayer tubular insert comprises; 

a first tubulBT insert havmg a first modulus of elasticity and 
a second tubular insert coupled to the first tuhubr insect having a second modulus of 
elastici^ 

herein fiie first moduhis of elasticity is difiGoent from the second modulus of 
elasticity. 

70. The apparatus of claun 69, indierdn the first and second tubular inserts comprise metallic 
materials. 

71 . The apparatus of claim 70, whetem the first tubular insert con^dses copper; and wherein the 
second tubular inseit coinprises cadmium. 

72. The apparatus of claim 69, wherein the modulus of elasticities of the first ?Jid second tubular 
inserts are less than the modulus of elasticities of the first and second tubular members. 
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